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Introduction	  
Compounding	  has	  been	  an	  essential	  component	  in	  the	  practice	  of	  pharmacy.	  The	  
knowledge	  and	  skill	  of	  compounding	  provide	  individualized	  medication	  as	  well	  as	  meet	  
the	  unique	  needs	  of	  a	  patient.	  For	  this	  reason,	  many	  Schools	  of	  Pharmacy	  often	  include	  
compounding	  education	  as	  a	  part	  of	  their	  pharmacy	  curriculum	  to	  develop	  and	  train	  
compounding	  skill	  sets	  among	  pharmacy	  students.	  	  However,	  a	  report	  in	  2012	  by	  the	  
American	  Association	  of	  College	  of	  Pharmacy	  (AACP)	  Council	  of	  Sections	  Task	  Force	  on	  
Compounding	  Education	  in	  Schools	  of	  Pharmacy	  noted	  there	  were	  major	  limitations	  and	  
problems	  existed	  in	  current	  compounding	  education	  in	  the	  United	  States	  Schools	  of	  
Pharmacy1.	  The	  most	  significant	  findings	  from	  AACP	  task	  force	  are	  as	  follows1:	  
• There	  is	  no	  standardized	  compounding	  curriculum	  existed	  in	  the	  United	  States	  
Schools	  of	  Pharmacy.	  
• Inadequate	  laboratory	  facilities,	  equipments,	  and	  reference	  materials	  for	  
compounding	  education	  activities	  are	  problematic	  in	  pharmacy	  education.	  
At	  the	  University	  of	  North	  Carolina	  Eshelman	  School	  of	  Pharmacy,	  new	  learning	  
methodology	  for	  pharmaceutical	  compounding	  education	  was	  introduced	  in	  2010	  by	  
completing	  over	  90	  pharmaceutical	  compounding	  videos	  and	  making	  them	  accessible	  on	  
the	  course	  website.	  	  The	  purpose	  of	  this	  research	  study	  is	  to	  evaluate	  pharmaceutical	  
compounding	  video	  usage	  and	  its	  effective	  on	  pharmacy	  students’	  compounding	  skills.	  	  	  
	  
Method	  
Pharmaceutical	  compounding	  videos	  that	  demonstrate	  compounding	  techniques	  are	  
available	  on	  the	  Pharmlabs	  website	  (pharmlabs.unc.edu).	  Originally,	  there	  were	  
approximately	  40	  videos	  available	  to	  students.	  In	  2010-­‐2011,	  an	  additional	  40	  videos	  
were	  added	  to	  the	  library,	  and	  the	  interactive	  questions	  were	  updated	  to	  more	  fully	  
integrate	  with	  the	  entire	  video	  library.	  All	  pharmacy	  students	  at	  UNC	  Eshelman	  School	  
of	  Pharmacy	  utilize	  videos	  during	  their	  preparation	  for	  the	  compounding	  laboratory	  
exercises	  in	  the	  pharmaceutical	  lab	  (PCL)	  class.	  A	  written	  survey	  instrument	  was	  
developed	  to	  evaluate	  three	  aspects	  of	  the	  pharmaceutical	  compounding	  videos	  -­‐	  
accessibility,	  functionality,	  and	  usefulness	  -­‐	  that	  impacted	  pharmacy	  students’	  learning	  
about	  pharmaceutical	  compounding.	  The	  survey	  contained	  twenty-­‐two	  items	  and	  
collected	  demographic	  (2	  questions),	  accessibility	  (3	  questions),	  functionality	  (6	  
questions),	  and	  usefulness	  (11	  questions)	  information	  about	  the	  videos.	  Demographic	  
and	  accessibility	  information	  were	  collected	  using	  multiple-­‐response	  items	  and	  
dichotomous	  (yes	  or	  no)	  responses.	  The	  rest	  of	  the	  data	  were	  collected	  using	  rating	  
scale	  questions	  with	  ranging	  from	  0	  centimeters	  =	  strongly	  disagree	  (or	  strongly	  agree	  
with	  an	  item	  on	  left)	  to	  10	  centimeters	  =	  strongly	  agree	  (or	  strongly	  agree	  with	  an	  item	  
on	  right).	  	  Figure	  1.	  shows	  an	  example	  of	  the	  rating	  scale	  questions.	  The	  compounding	  
video	  survey	  is	  summarized	  in	  Table	  1.	  	  
	  
Figure.1	  An	  Example	  of	  Rating	  Scale	  Question	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Table	  1.	  Pharmaceutical	  Compounding	  Videos	  Survey	  
	  
Questions	  Type	   Response	  Type	  
Demographic	  	  
What	  is	  your	  current	  year	  in	  school?	   Multiple-­‐response	  	  
How	  much	  time	  did	  you	  spend	  on	  average	  preparing	  for	  an	  
individual	  compounding	  lab?	  
Multiple-­‐response	  
Accessibility	  of	  Compounding	  Video	  
When	  preparing	  for	  compounding	  lab,	  which	  resource(s)	  did	  you	  
use?	  Choose	  all	  that	  apply.	  
Multiple-­‐response	  
Did	  you	  ever	  watch	  the	  online	  compounding	  videos	  through	  the	  
Pharmlabs	  Website?	  
Dichotomous	  
Were	  Compounding	  videos	  easy	  to	  access?	  	  
(Very	  hard	  	  Very	  Easy)	  
Rating	  scale	  
Functionality	  of	  Compounding	  Video	  
Overall	  picture	  quality	  (Very	  poor	  	  Very	  good)	   Rating	  scale	  
Narrator’s	  voice	  (Not	  very	  Clear	  	  Very	  Clear)	   Rating	  scale	  
Pace	  of	  compounding	  video	  (Very	  slow	  	  Very	  fast)	   Rating	  scale	  
Length	  of	  compounding	  video	  (Too	  short	  	  Too	  long)	   Rating	  scale	  
Comprehensiveness	  (Not	  very	  	  Very)	   Rating	  scale	  
Satisfaction	  of	  video	  (Not	  very	  satisfied	  	  Very	  satisfied)	   Rating	  scale	  
Usefulness	  of	  Compounding	  Video	  
Which	  one	  of	  the	  following	  two	  resources	  was	  more	  useful?	  
• Formulation	  Record	  vs.	  Compounding	  Video	  
• Textbook	  vs.	  compounding	  Video	  
• Asking	  questions	  to	  teaching	  assistant	  or	  peers	  vs.	  
Compounding	  Video	  
• Formulation	  Record	  vs.	  Textbook	  
• Formulation	  Record	  vs.	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
Asking	  questions	  to	  teaching	  assistant	  or	  peers	  
• Asking	  questions	  to	  teaching	  assistant	  or	  peers	  vs.	  
Textbook	  
Rating	  scale	  
Was	  the	  compounding	  video	  helpful?	  	  
(Not	  very	  helpful	  	  Very	  helpful)	  
Rating	  scale	  
Did	  your	  interests	  in	  compounding	  changes	  as	  a	  result	  of	  using	  
compounding	  videos?	  
(Significantly	  decrease	  	  Significantly	  Increase)	  
Rating	  scale	  
How	  confident	  were	  you	  before	  coming	  to	  compounding	  lab?	  (Not	  
confident	  	  Very	  confident)	  
Rating	  scale	  
I	  feel	  I	  am	  competent	  in	  compounding	  because	  the	  skills	  which	  I	  
learned	  in	  the	  compounding	  portion	  of	  PCL	  lab.	  	  
(Strongly	  disagree	  	  Strongly	  agree)	  
Rating	  scale	  
I	  can	  compound	  any	  dosage	  forms	  of	  medication	  with	  a	  
formulation	  record	  or	  recipe	  
(Strongly	  Disagree	  	  Strongly	  agree)	  
Rating	  Scale	  
	  
The	  surveys	  were	  given	  as	  a	  paper	  form	  to	  all	  pharmacy	  students	  (class	  of	  2015,2014,	  
and	  2013),	  except	  fourth-­‐year	  pharmacy	  students,	  and	  administered	  during	  
pharmaceutical	  laboratory	  class	  time	  in	  the	  spring	  semester	  of	  2012.	  All	  analyses	  were	  
done	  using	  SPSS	  software.	  Means	  and	  standard	  deviation	  were	  calculated	  for	  rating	  
scale	  response	  items.	  The	  independent	  t-­‐test	  for	  nonparametric	  data	  was	  used	  to	  
determine	  difference	  between	  classes	  and	  campuses	  (i.e.	  Chapel	  Hill,	  Elizabeth	  City,	  and	  
Asheville	  campuses)	  with	  significance	  set	  a	  priori	  at	  <0.05.	  	  Levene’s	  test	  of	  equality	  of	  
variance	  was	  performed	  to	  exam	  homogeneity	  of	  variance.	  	  
	  
Results	  
The	  pharmaceutical	  compounding	  videos	  survey	  was	  completed	  by	  391	  students	  which	  
represent	  approximately	  85%	  of	  response	  rate:	  156	  first-­‐year,	  144	  second-­‐year,	  and	  91	  
third-­‐year	  pharmacy	  students.	  	  More	  than	  50%	  of	  all	  students	  spent	  about	  one	  to	  two	  
hours	  on	  average	  preparing	  for	  individual	  compounding	  laboratories.	  The	  majority	  
(98.7%)	  of	  respondents	  utilized	  the	  online	  pharmaceutical	  compounding	  videos	  through	  
the	  Pharmlabs	  website.	  The	  accessibility	  of	  compounding	  resources	  is	  summarized	  in	  
Table	  2.	  The	  88.8%	  of	  responded	  students	  thought	  compounding	  videos	  were	  easily	  
accessible.	  
	  
Table	  2.	  Accessibility	  of	  Compounding	  Resources	  
	  
	  	  
	  
More	  than	  70%	  of	  all	  students	  were	  satisfied	  with	  functionality	  of	  pharmaceutical	  
compounding	  videos	  in	  these	  aspects:	  overall	  picture	  quality,	  narrator’s	  voice,	  pace	  and	  
Question	   Response	  (%)	  
When	  preparing	  for	  compounding	  lab,	  which	  resources	  did	  
you	  use?	  
PY1	  
(n=156)	  
PY2	  
(n=144)	  
PY3	  
(n=91)	  
All	  Students	  
(n=391)	  
Formulation	  record	   99.4	   93.8	   96.7	   96.7	  
Textbook	  (Applied	  Pharmaceutics	  in	  Contemporary	  
Compounding	  2nd	  edition	  by	  R.	  Shrewsbury)	  
62.8	   61.8	   53.8	   60.4	  
Compounding	  video	   100	   100	   96.7	   99.2	  
Ask	  questions	  to	  teaching	  assistant	  or	  peers	   66	   63.9	   49.5	   61.4	  
Other	  online	  resources	  (e.g.	  Google,	  Youtube)	   51.3	   31.9	   23.1	   37.6	  
length	  of	  video,	  and	  comprehensiveness.	  Approximately	  80%	  of	  all	  respondents	  were	  
overall	  satisfied	  with	  compounding	  video	  as	  a	  learning	  methodology	  in	  compounding	  
education.	  	  
The	  majority	  of	  students	  prefer	  pharmaceutical	  compounding	  videos	  as	  a	  reliable	  
resource	  compared	  to	  other	  available	  resources.	  Table	  3	  summarized	  the	  usefulness	  of	  
pharmaceutical	  compounding	  videos	  in	  classes	  and	  campuses.	  	  
	  
Table.3	  Usefulness	  of	  Pharmaceutical	  Compounding	  Videos	  
	  
	  
	  
The	  differences	  between	  classes	  in	  survey	  responses	  are	  described	  in	  Table.4.	  There	  
were	  no	  significant	  differences	  found	  between	  main	  campus	  and	  satellite	  campuses.	  	  
	  
	  
	  
	  
	  
	  
	  
	  
Rating	  scale	  response	  (Mean;	  0	  to	  10	  centimeters)	  Question	  
	   PY1	   PY2	   PY3	   Chapel	  Hill	  
(Main	  campus)	  
Satellite	  Campuses	  
(Elizabeth	  City	  &	  
Asheville)	  
Was	  the	  compounding	  video	  helpful?	  	  
(Not	  very	  helpful	  	  Very	  helpful)	  
8.98	   9.00	   8.71	   8.95	   8.72	  
Did	  your	  interests	  in	  compounding	  changes	  as	  a	  
result	  of	  using	  compounding	  videos?	  
(Significantly	  decrease	  	  Significantly	  Increase)	  
6.30	   6.05	   5.53	   5.99	   6.35	  
How	  confident	  were	  you	  before	  coming	  to	  
compounding	  lab?	  	  
(Not	  confident	  	  Very	  confident)	  
6.55	   7.19	   7.01	   6.89	   6.95	  
I	  feel	  I	  am	  competent	  in	  compounding	  because	  the	  
skills	  which	  I	  learned	  in	  the	  compounding	  portion	  
of	  PCL	  lab.	  	  
(Strongly	  disagree	  	  Strongly	  agree)	  
7.31	   7.50	   6.65	   7.21	   7.40	  
I	  can	  compound	  any	  dosage	  forms	  of	  medication	  
with	  a	  formulation	  record	  or	  recipe.	  
(Strongly	  Disagree	  	  Strongly	  agree)	  
6.47	   7.04	   6.38	   6.62	   6.99	  
Table.4	  Differences	  in	  Response	  Between	  Classes	  
	  
P-­‐valve	  Question	  
	   PY1	  vs.	  PY2	   PY1	  vs.	  PY3	   PY2	  vs.	  PY3	  
Was	  compounding	  video	  easy	  to	  access?	   0.681	   0.032	   0.011	  
Overall	  satisfaction	  with	  compounding	  video	   0.027	   0.065	   0.000	  
Was	  the	  compounding	  video	  helpful?	   0.808	   0.066	   0.041	  
Did	  your	  interests	  in	  compounding	  changes	  as	  a	  
result	  of	  using	  compounding	  videos?	  
0.146	   0.000	   0.008	  
How	  confident	  were	  you	  before	  coming	  to	  
compounding	  lab?	  
0.005	   0.078	   0.469	  
I	  feel	  I	  am	  competent	  in	  compounding	  because	  the	  
skills	  which	  I	  learned	  in	  the	  compounding	  portion	  of	  
PCL	  lab.	  	  
0.316	   0.004	   0.000	  
I	  can	  compound	  any	  dosage	  forms	  of	  medication	  
with	  a	  formulation	  record	  or	  recipe.	  
0.013	   0.762	   0.015	  
*	  Statistically	  significant	  p-­‐valve	  <0.05	  
	  
Discussion	  
Several	  notable	  limitations	  of	  the	  research	  study	  are	  acknowledged.	  First,	  the	  survey	  
data	  were	  collected	  from	  only	  one	  institution,	  here	  at	  UNC	  Eshelman	  School	  of	  
pharmacy.	  Our	  data	  are	  neither	  generalizable	  nor	  repeatable	  at	  other	  Schools	  of	  
Pharmacy	  in	  the	  United	  States.	  Secondly,	  the	  rigidity	  of	  survey	  failed	  to	  account	  all	  
possible	  answers,	  especially	  in	  rating	  scale	  questions.	  Although	  our	  data	  are	  able	  to	  
show	  patterns	  or	  trends	  of	  survey	  responses,	  it	  would	  not	  be	  able	  to	  provide	  explain	  
rationales	  or	  reasons.	  Lastly,	  because	  of	  the	  nature	  of	  descriptive	  surveys,	  the	  reliability	  
of	  the	  response	  depends	  on	  many	  variances.	  On	  the	  other	  hand,	  our	  study	  was	  the	  first	  
study	  to	  describe	  students’	  perspective	  on	  this	  innovative	  learning	  methodology	  of	  
compounding	  education.	  	  All	  pharmacy	  students	  extensively	  utilized	  the	  pharmaceutical	  
compounding	  videos	  as	  one	  of	  most	  attractive	  learning	  methods.	  Students	  were	  
satisfied	  and	  relied	  on	  compounding	  videos	  compared	  with	  other	  available	  
compounding	  education	  resources.	  However,	  many	  students	  felted	  they	  had	  limited	  	  
competence	  and	  confidence	  in	  their	  compounding	  skills,	  	  which	  study	  researchers	  were	  
not	  able	  give	  explanations.	  	  
	  
	  
Conclusion	  
The	  unique	  role	  of	  compounding	  in	  current	  pharmacy	  practice	  continues	  to	  grow,	  and	  it	  
is	  critical	  to	  obtain	  compounding	  skills	  as	  a	  part	  of	  pharmacy	  curriculum	  through	  Schools	  
of	  Pharmacy	  at	  the	  United	  States.	  Although	  there	  is	  no	  standardized	  compounding	  
education	  at	  this	  time1,	  the	  compounding	  videos	  are	  one	  of	  new	  learning	  methods	  that	  
is	  interactive,	  reliable,	  and	  preferable	  resource	  by	  pharmacy	  students.	  Compounding	  
videos	  were	  easily	  accessible,	  and	  the	  functionality	  and	  usefulness	  of	  videos	  were	  highly	  
satisfied	  by	  most	  of	  pharmacy	  students	  in	  different	  classes	  and	  campuses	  at	  UNC	  
Eshelmen	  School	  of	  Pharmacy.	  Further	  researches	  are	  needed	  to	  develop	  more	  
innovative	  and	  effective	  ways	  to	  teach	  compounding	  skills	  in	  pharmacy	  curriculum.	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